predominant parasitoid species that attacked the syrphid pupae of all types to the greatest extent, was P. grande.
INTRODUCTION
Aphids (Homoptera: Aphididae) have recently become a steadily increasing threat for maize crops in Poland (Krawczyk et al. 2006; Strażyński 2008) . On many farms, the aphids are controlled with chemical aphicides. In spite of the growing economical importance of these pests on maize, a wide-ranging research project on the natural enemies of aphids, especially about predatory hoverflies (Diptera: Syrphidae), has still not been done. The only work within the field is the paper by Jasiołek et al. (1974) , reporting the data collected near Wrocław.
The predatory hoverflies are an important regulating factor of aphid density (Pisarska-Bańkowska 1964; Malinowska 1974; Hurej 1982; Wnuk and Wojciechowska 1993) . The majority of predatory syrphid larvae belong to the species of subfamily Syrphinae, as well as to some genera of Cheilosiinae. They attack mostly aphids, but also prey on other Homoptera, such as scale insects or psyllids (Bańkowska 1963 , Wnuk 1978 . Apart from that, the hoverfly larvae may feed upon larval stages of Coleoptera or Lepidoptera (Wnuk 1978) .
However, hoverflies have their natural enemies too. These are the parasitic wasps of the Pteromalidae, Encyrtidae and Ichneumonidae families (Wnuk 1978) . Chambers (1988) reports that the ichneumonid subfamily Diplozontinae is the most abundant group among parasitoids of Syrphidae. Species of this group attack their hosts at the egg stage or the first or the second larval instar. In the latter case, the parasitoid pupation takes place within the host pupa. Rotheray (1981) includes two species of the Figitidae family: Callaspidie defonscolombei (Dallibau) and Melanips opacus (Hartig) among the parasitoids of hoverflies, along with Ichneumonidae and Encyrtidae.
The Encyrtidae family is a vast family of parasitic hymenopterans, infesting insects of the orders: Homoptera, Heteroptera, Lepidoptera, Coleoptera, Diptera, Hymenoptera, Neuroptera, Orthoptera, Blattoidea and Megaloptera. These small parasitic wasps effectively suppress many agricultural pests, especially in the tropics and subtropics (Trjapitzin 2008) .
Our research was aimed at documenting the abundance and species composition of syrphids and their parasitoids on maize crop grown for grain.
MATERIALS AND METHODS
The insect material (the hoverfly pupae) was sampled in maize crops grown in monoculture in [2004] [2005] . The two experimental fields, were each 3 ha in size. The fields were located 20 km from one another, at Łosiów and Wronów in the Opole region, in southern Poland. The maize cultivars used at Łosiów were Ikos in 2004 and Eurostar in 2005, whereas the cultivars LG 22.44 and LG 3226 were used in the respective years at Wronów. The laboratory culture of the hoverfly pupae was maintained to obtain adult hoverflies and/or the parasitoids of Syrphidae. The pupae to be reared were collected every season, starting with the day when the first specimens were found on the plants, until the crop harvest. The size of the collected samples varied considerably and were dependent on the finding of syrphid pupae. The specimens were collected together with the leaf fragments, put in the PVC tubes, and secured with a piece of organdy cloth. The pupae were then stored at room temperature until the adult syrphid flies or their parasitoiods emerged. The emerging insects were killed with ethyl acetate. In the case of the parasitised pupae, where no adult hoverflies were available, the type of pupa indicated the genus in the subfamily Syrphinae. Adult hoverflies were determined to species level according to the key by Bańkowska (1963) . The parasitic wasp species were identified using the taxonomic keys by Graham (1976) and Tobjas and Kirijak (1986) .
RESULTS

Species composition of Syrphidae
Out of the 128 pupae collected from maize at Łosiów in 2004, only 15 adult hoverflies emerged (11.7%) ( Table 1) . The emerging insects belonged to three aphidivorous species: Sphaerophoria scripta (L.) -(8 individuals, 53.3% of all emerged hoverflies), Sphaerophoria rueppelli (Wied.) -(4 indiv., 26.7%), and Episyrphus balteatus (Deg.) -(3 indiv., 20.0%) ( Table 2 ). Of the remaining pupae, 108 (84.4%), were parasitised (Table 1) . Another 5 pupae were infected by entomopathogenic fungi or desiccated, and no imagines emerged from them. Only 38 pupae were collected at Wronów in 2004 (Table 1) . Twenty-six pupae (68.5%), were parasitised, 3 pupae were desiccated or infected by fungi, and out of the remaining ones, 9 adult hoverflies emerged, with Sphaerophoria sp. as the best represented genus ( Table 2) .
Out of 64 pupae collected at Łosiów in 2005, 21 (32.8%) were parasitized, 19 were infected by fungi or desiccated, and adult hoverflies emerged from 24 (37.5%) pupae (Table 1). Among the 24 emerging hoverflies, again, the most abundant was the Sphaerophoria spp., with the predominating species being S. rueppelli -9 indiv., (37.5%) ( Table  2 ). The two other Sphaerophoria species were less abundant: S. scripta -6 indiv., (25.0%), and S. menthastri (L.) -2 indiv., (8.3%). Apart from the above species, 4 individuals (16.7%) of E. balteatus emerged from the remaining pupae. At Wronów, 39 pupae were collected in 2005 (Table  1) . Parasitoids of Syrphidae were identified in 14 (35.9%) of them. Like in the sample from Łosiów, the pupae from Wronów were largely infected by the entomopathogenic fungi or desiccated -15 indiv., (38.5%). Adult Syrphidae emerged from 10 pupae (25.6%). Their species list was similar to that of Łosiów, with 4 species ( Table 2 ). The most represented one was S. rueppelli -4 indiv. (40%). 
Syrphidae parasitoids
The emergence of the parasitic wasps from the hoverfly pupae in the material collected at Łosiów in 2004 was observed between the 30th July and the 18th August ( Table 3 ). During that time, the parasitation was recorded in three genera of Syrphidae: Episyrphus, Sphaerophoria, and Melanostoma. The highest number of the parasitised pupae was found in Sphaerophoria. Out of 75 parasitised Sphaerophoria pupae, 493 individuals of Pachyneuron grande Thomson (Pteromalidae) were reared. Furthermore, a few individuals of Syrphophagus aeruginosus (Dalman) (Encyrtidae), and a small number of ichneumonids were identified from the same material. In the same year and sampling site, 30 parasitised pupae of Episyrphus were collected, from which 427 individuals of P. grande and 1 specimen of Dendrocerus pupparum (Graham) (Megaspilidae) emerged. The pupae of Melanostoma were scarcely parasitised, but those that were, were again parasitised mostly by P. grande.
The parasitoid emergence at Wronów in 2004 was observed between the 28th July and 12th August ( Table 3) . All of the 6 collected Episyrphus pupae were attacked by P. grande; altogether 111 parasitoids emerged from them. Likewise, of the 20 sampled Sphaerophoria pupae, only one was not parasitised by P. grande. Instead, 20 individuals of S. aeruginosus emerged from it. From the remaining 19 pupae, 161 individuals of P. grande were cultured, as well as 2 ichneumonid wasps.
In 2005, the parasitoid appearance in the material collected at Łosiów was observed between the 1st and the 12th of August (Table 4) . As in the previous year, the pupae of Sphaerophoria spp. were the most parasitized. From 17 pupae of Sphaerophoria, 52 wasps of P. grande emerged, along with 34 of Aphidencyrtus aphidivorus (Mayr) (Encyrtidae), and some specimens of Ichneumonidae. Moreover, 4 parasitised pupae of Episyrphus spp. were recorded, from which 15 individuals of P. grande and 2 ichneumonids were identified.
In the same year at Wronów, the pupae of Sphaerophoria sp. were also the most parasitised, (Table 4) . From 10 pupae of the genus, 33 specimens of P. grande emerged and 21 of A. aphidivorus. Episyrphus pupae were attacked only by P. grande. The emergence of the parasitoids was observed between the 28th July and the 10th August. 
